2.0 ϫ 10 7 clones. The C-terminal 309 amino acids, en-
. NUDEL is an acidic protein (predicted pI ϭ 5.16 for the were isolated multiple times. Eight clones (five distinct) encoded human PAFAH1B ␣1, and four (three distinct) whole sequence, 4.9 for just the coiled-coil domain). The sequence is rich in serines (10%), many of which PAFAH1B ␣2. Twenty clones (11 distinct) encoded a novel protein, which we termed NUDEL (for NUDE-like Figure 1C. 2E-2L), NUDEL staining is prominent in the cortex and striatum, in neuropil in CA3 and CA1 regions of the NUDEL Is a Novel LIS1-Interacting Protein To further characterize the LIS1-NUDEL interaction, we hippocampus, in thalamic and hypothalamic structures, and in the molecular layer of the cerebellum. cotransformed yeast with the three different LIS1 bait constructs described above and either empty library vector pPC86, PAFAH1B ␣1, PAFAH1B ␣2, or NUDEL NUDEL and LIS1 Colocalize at Centrosomes ( Figure 1D 
NUDEL, Like LIS1, Interacts with Cytoplasmic Dynein
NUDEL with dyneinIC was highest in the cell body (arrow, Figure 5D , panel i), while p150glued and NUDEL In GST pulldown experiments from brain extracts, GST-NUDEL, but not other GST fusion proteins or GST colocalization was particularly strong in emerging axonal growth cones (arrow, Figure 5D was not phosphorylated.
Cdk5 activity caused a NUDEL mobility shift in transfected Cos7 cells. NUDEL transfected alone was de- imaging system (Applied Precision, Seattle, WA). Other images were captured using 60ϫ or 100ϫ oil-immersion objectives with a Nikon g of either GST or the GST fusion proteins for 2 hr at 4ЊC.
Overexpression of the mutant NUDEL, 123-myc, or treatment with a Cdk5 inhibitor produces neuritic swellings. (A) Embryonic cortical cultures were transfected with wild-type, myc-tagged NUDEL (NUDEL-myc, [i and iii]), or 123-myc (ii and iv). 1 hr prior to fixation, cultures were exposed to 20 M roscovitine (iii and iv) or DMSO (i and ii). Cells were processed for myc (green) and NUDEL (red) immunofluorescence. Nuclei are stained with bizbenzamide (blue). Note the axonal swellings in (ii), (iii), and (iv
inverted microscope attached to a SenSys air-cooled CCD camera. The images were colorized and processed using the ImagePro Plus Immunoprecipitations System from Micro Video Instruments (Avon, MA). Immunoprecipitations were performed from extracts of P5 and adult rat or mouse brains homogenized in one of two buffers: (buffer A) 150 mM NaCl, 50 mM Tris (pH 7.4), 5 mM EDTA, 0.1% NP-40, 1 g/ Cell Cultures ml aprotinin, 1 g/ml pepstatin, 10 g/ml leupeptin, 1 mM PMSF, Mouse embryo fibroblasts from Lis1 heterozygous mice and wild-25 mM NaF, 10 mM Na 3 VO 4 , 1 mM DTT; (buffer B) 100 mM NaCl, 50 type littermates and Cos7 were grown on poly-D-lysine coated covmM Tris (pH 7.4), 0.5% NP-40, 1 g/ml aprotinin, 1 g/ml pepstatin, erslips in DMEM ϩ10% fetal calf serum. For neuronal cultures, dis-1 mM PMSF, 25 mM NaF, 10 mM Na 3 VO 4 . Cos7 cells were lysed in sociated cells from E18 rat brain cortices were grown in DMEM buffer A (0.5% NP-40) for 1 hr at 4ЊC, followed by centrifugation at (Biowhittaker) supplemented with 1% L-glutamine, 10% fetal calf 13,000 ϫ g for 30 min. Primary antibodies were added to a final serum, and 1% penicillin/streptomycin. Pure hippocampal neurons concentration of 4 g/ml and incubated for 1 hr, 4ЊC. Complexes were grown in MEM supplemented with N2 additives (GIBCO-BRL). were isolated using protein A sepharose or IGM sepharose.
Cells were transfected using calcium phosphate 3 days after plating. 16 hr later, cells were fixed in 4% paraformaldehyde for 20 min at 37ЊC or ice-cold methanol for 5 min, or both, then permeabilized in Brain Subcellular Fractionations and Postsynaptic 0.5% Triton X-100 in phosphate-buffered saline (PBS) for 5 min. Density (PSD) Purification Rat brain fractions were prepared as previously described (Huttner et al., 1983) . Briefly, rat brain was homogenized in 0.32 M sucrose Kinase Assay buffer (fraction H) and centrifuged at 800 ϫ g to pellet nuclei and 1 g of GST, 5 g GST-tagged NUDEL, and 5 g of histidine-tagged large cellular debris (P1). The supernatant (S1) was subjected to NUDEL were incubated for 20 min at room temperature in 10 l 10,000 ϫ g centrifugation to yield the crude synaptosomal fraction kinase buffer ( Abe, T.K., Tanaka, H., Iwanaga, T., Odani, S., and Kuwano, R. (1997) .
Production and Use of Recombinant Adenoviruses
The presence of the 50-kDa subunit of dynactin complex in the Recombinant adenoviruses were produced using the AdEasy sysnerve growth cone. 
